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Summary
Data were obtained from, 28 farms in Iowa County on the 
expenses on horses, tractors and equipment. In studying the 
labor requirements of crop production, data were secured from 
about 100 additional farms in five other Iowa counties.
It was found that the larger farms had an advantage in the 
number of acres of crops handled per horse. On farms with 
horses only, the acreage per horse increased from 12.5 where 
there were under 80 crop acres to 25 where there were 120 to 
150 crop acres.
On the larger farms a tractor, for use in the busy seasons, 
permitted keeping a smaller number of horses and working each 
horse more hours per year.
The expense of keeping a horse a year varied widely, but on 
most of the farms it amounted to between $60 and $110 per 
horse, with about $90 as the typical figure. Of this about three- 
fourths represented the cost of feed.
A tractor seemed to become profitable when it permitted re­
ducing the number of horses on the farm by three, unless 
there was a good deal of belt work in addition to the drawbar 
work.
The expense of tractor use generally rose above $1.00 per 
hour if the tractor was used less than 300 hours per year.
In comparing groups of small and large farms, the invest­
ment and expense on equipment were found to change less than 
the acreage. Thus on the farms of less than 80 crop acres the 
investment in crop equipment ran about $14 per acre, while it 
was only about $7 on the farms of over 160 crop acres. The 
equipment expense also varied between these two groups of 
farms by about $1.60 per acre.
It was possible by selecting the most effective sizes and types 
of machines to save considerable labor in performing the more 
common operations in crop production.
Among the horse drawn plows the two-bottom, 28-inch plow 
pulled by five horses was the most efficient in amount of work 
done per man per day. In discing the four-hourse team on a 
9-foot disc, and in harrowing a four-horse team on a 20- or 24- 
foot harrow were most effective. In cultivating corn four 
horses on a two-row cultivator covered approximately twice as 
much ground per day as two horses on a one-row: cultivator.
No large hitches of more than six horses were found on the 
farms studied. These data cover only small or moderate sized 
teams.
The importance of careful planning and selection of equip­
ment and motive power is shown by the fact that on the cost 
route farms from 1925 to 1927 the combined labor, power and 
equipment expenses averaged from $2,900 to $3,400 per farm 
for the different years, or nearly 40 percent of the gross income.
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Horses, Tractors and Farm Equipment
B y  J o h n  A . H o p k in s , J r .
This is the second of a series of four bulletins reporting the 
results of a study of the organization and management of 28 
farms in Iowa County from 1925 to 1927.1 The study was car­
ried on by the Agricultural Economics Section of the Iowa 
Agricultural Experiment Station in cooperation with the Bu­
reau of Agricultural Economics of the United States Depart­
ment of Agriculture. Twenty-two records were obtained in 
1925 and in 1926 and 18 in 1927 by means of careful cost ac­
counting methods, under the supervision of a field man who 
spent his entire time at this work.
Horses
The cost route farms, which avnraged 198 acres of total land 
and 129 acres in crops, kept an average of 7.2 horses of all kinds 
per farm if the three years of the study be taken together. 
Thus a work horse was kept for each 22.4 acres of the land in 
crops. Therejwas a noticeable tendency to reduce the number 
of horses and to increase the acres handled per horse. In 1925 
an average of 6.6 work horses were kept per farm. In 1926 
this number had declined to 6 and in 1927 to 5.8. At the same 
time the number of crop acres per horse increased from 21.4 to 
23.1 This was accompanied by an increase in the number of 
hours of work done per horse per year. In 1925 the average
TABLE I. WORK DONE PER HORSE ON COST ROUTE FARMS
No.
work
horses
Hrs.
per
horse
Crop
acres
per
horse
Net 
horse 
cost per 
crop acre
Tractor
cost
per
acre*
Total
power
cost
per acre
Total 
horses 
(work and 
other)
Average, 1925 to 1927 6.2 869 22.4 4.82 1.03 5.83 7.3
Average, 1925 6.6 821 21.4 5.65 1.14 6.66 7.6
1926 6.0 892 23.2 4.54 1.04 5.54 7.0
1927 5.8 870 23.1 4.61 .90 5.30 6.9
Selected farms in 1927 
Farm No. 7 5 1334.6 25.7 4.20 1.34 5.54 5.0
”  ”  27 9 671.2 18.7 3.28 3.28 12.1» », 6 4 801.5 13.0 8.13 8.13 4.U
” i s 4 596.8 12.3 6.98 6.98 4.0
”  ”  19 6 682.7 24.2 4.90 2.83 7.73 6.1
* The tractor costs are in addition to horse costs, since the tractors were used to 
supplement horses.
1 Iowa Bulletin 261 reports the acreage of the various crops found on these farms, 
the requirements of labor and materials used in the crop production and suggests 
some changes  ^ in the crop system, which it is believed would increase the production 
of féeds and salable crops. ’ This bulletin is intended to show the requirements of the 
typical farms of the section studied.for horse or tractor power and the parts played by 
these different sources of power in! the farm organization. A third bulletin will dis­
cuss the livestock system thru which the greater part of the crops , are marketed, and 
a fourth-will take up the systems of farming which result from the combination of the 
crop and livestock systems.
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horse on the cost route worked 821 hours. In 1926 this figure 
was increased to 892 and in 1927 it was 870, as is shown in 
table I. The financial effect of this effort to get more work per 
horse and get rid of the horses not seriously needed is shown by 
a reduction of about a dollar per acre in the expense of provid­
ing the necessary power.
AMOUNT OF WORK DONE PER HORSE
Table II shows that the acreages of crops handled varied 
greatly. The cost per crop acre for power also varied decidedly 
with the size of the farm. On the farms with only horses, the 
number of acres of Crops handled per horse increased from 12.5 
on the farms ivith under 80 acres of crops to 25 acres per horse 
on those with 120 to 159 acres. On the farms with both horses 
and tractors, the crop acreage per horse increased with the size 
of farm, but the acres per horse ran noticeably higher than 
where there were only horses. The acreage of corn handled per 
horse in both groups increased rather consistently with the size 
of the farm, but the tractor farms usually handled about four 
acres more corn per horse than those with horses only. On thé 
middle-sized farms one horse is kept for each 8 acres of corn 
where there is no tractor, and one for each 10 to 14 acres where 
there is a tractor. On the farms with over 160 acres of crops, a 
horse is kept for each 11 acres of corn where there are only
TABLÉ II. VARIATION IN ACREAGE PER HORSE W ITH SIZE OP FARMS
1925-1927
Farms with horses only
Crop acres 40-79 80-119 120-159
i
1 160 & over
No. farms 9 11 3 1 6
Hrs. per horse per year 583 688 B 1049 11 9.79Av; crop acres i 12.5 14.9-.- 25.0 I 2£.9
Acres corn 7.1 8.0 8.5 H 11.3
Acres small grains 3.5 4.1 8.9 I I 7.9
Acres -hay .8 2.0 2 .'8 1 3.2
Cost horse labor per acre $6.87 5.87 4.29 t 5.19
Percent feed fed to horses 10.4 11.3 11.5 1 19.0
Farms with horses and tractors
No. farms . 2 3 11 14
Hrs. per hprse per year 580 689 1029
Av. crop acres per horse 18.6 1.8.8 25.7 27.1
Acies corn 11.4 10.4 13.8 15.9
Acres small grains 5.1 6.1 7.6 6.9
Acres hay 2.1 1.6 1.2 2.2
Hrs. tractor use 148 209 268 382
Cost horse labor per acre $3.82 $4.66 i 4.00 4.25 1
Cost all power .per acre 
Percent total value of
$6.76 6.74 5.94 ■ 5.40
feed fed to horses
*
14.2 11.7 13.7 7.9
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Fig. 1. Hours work done per horse on the cost route farms— tractor farms.
horses, and one for each 16 acres where the horse labor is sup­
plemented by a tractor.
The cost per acre for motive power, including both horses 
and tractors, declines as the farms become larger up to those 
with over 160 crop acres. On the farms with horses only, the 
power cost increases again in the group of largest farms but 
not where there is a tractor. One reason for this seems to be 
that it was more difficult to make as effective use of the teams 
when the farms become very large. Another is that the larger 
farms made more economical use of tractors.
Fig. 2. Hours work done per horse on the cost route farms—-Non-tractor farms.
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Fig. 3. Variation in the number of crop acres handled per horse and size of farms 
— tractor farms.
Generally as much work was done per horse on the farms with 
tractors as on those with horses only. Also, where there were 
tractors the effectiveness in the use of horses continued to in­
crease with the size of the farm, while with only horses, the 
number of hours worked per horse stopped increasing and de­
clined after the farm passed a size of 160 crop acres.
A good comparison of the relationship of the size of farm 
to the effectiveness of use of horses is got by comparing the 
number of hours of work done per horse in the different groups.
Fig. 4. Variation in the number of crop acres handled per horse and size of farms 
— non-tractor farms.
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Where there was no tractor the smallest sized farms got an 
average of 583 hours of work per horse, or about two hours per 
working day, taking the year as a whole. On the farms of 80 
to 119 acres of crops the horses worked an average of 688 hours; 
on those of 120 to 159 acres they worked 1,049 hours, or nearly 
twice as much as on the smallest farms.
The smaller farms generally did not have enough tractor work 
to keep the expense-down to a figure comparable to the cost of 
doing the same work with horses. On the larger farms, how­
ever, the tractor permitted keeping a smaller number of horses 
because it relieved the load in the peak season. It therefore 
permitted a fuller year around use of the horses kept.
HORSES ON ROUTE FARMS COST $560 TO $700 PER FARM
The size of the item of horse expense on the ordinary farm is 
not generally realized. On the cost route farms, when conserva­
tive farm valuations were put on all the feeds, labor and other 
items of cost, the total net expense on the horse enterprise 
amounted to an average of about $670 per farm. This made 
$92,38 per horse as an average for the three years, and is the net 
cost after the deduction of a credit of-about $12 per horse for 
manure and occasional appreciation.
The total number of horses averaged 7.2 head per farm, in­
cluding work horses and others. If only the work horses are 
counted the expense for horse work amounted to approximately 
$560 per farm. The reduction in the number of horses on the 
cost route farms and a small reduction in the expenses per horse 
reduced the expense from $702 to $560 between 1925 and 1927, 
showing the possibility of saving on this element of expense.
WHAT COMPOSED THE EXPENSE ON HORSES
The expense per horse as between different farms varied wide­
ly, as fig. 5 illustrates, but on about three-fourths of the farms 
it fell between $60 and $110 per horse. Between two-thirds and 
three-fourths of the total expense was for feed.
The principal feeds for the horses as shown in table III, were 
corn, oats and hay. The amounts fed averaged about 27 bushels 
of corn, 35 bushels of oats, and slightly over 1 ton of hay. These 
three feeds together made just about one-half of the total ex­
pense. In addition the horses were pastured the equivalent of 
4*4 months. There were a number of differences in the types 
of rations found, and yet the method of handling the horses 
on most of the farms was fairly uniform. Most of the horses, 
particularly those not being worked immediately, were run in 
the stalk fields at least during the early part of the winter and 
were often permitted to pick up a considerable part of their 
roughage the rest of the winter around the straw stacks. Dur-
8
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ing the rest of the year they were usually run in the pasture 
when not actually at work.
The next largest item of cost after the feed was the labor in 
taking care of the horses. This averaged about 50 hours per 
horse per year in 1925 and 1926 and 41 in 1927. After labor the 
next largest items were the shelter and interest on the invest­
ment in horses, which together amounted to about $15 per head, 
or one-seventh of the total.
VARIATION IN COST OF HORSE WORK PER HOUR
Table I shows that the number of hours of work done per 
horse per year on typical farms varied widely, as did the num­
ber of acres of crops handled per horse. This is closely related 
to the cost per acre for horse labor and to the cost of horse 
labor per hour. The cost per hour of horse labor was obtained 
by dividing the net cost of horse labor by the number of hours 
of horse labor used. This index was found to vary from 6 to 
20 cents per hour of horse labor, but on the bulk of the farms 
it ran from 9 to 15 cents. The increase in the number of hours 
worked per horse from 821 to 890 between 1925 and 1926, along 
with the reduction in the net expense from $96 to $90 per head, 
resulted in the reduction of the horse cost per acre from $5.65 
to $4.54, as has already been pointed out. At the same time the 
index of cost per hour of horse labor fell from 13.5 to 12 cents.
The five farms getting the largest number of hours of labor 
per horse averaged 1,102 hours in 1925, 1,186 in 1926 and 1,263 
in 1927. The five getting the smallest number of hours aver­
aged 532 hours in 1925, 540 hours in 1926 and 729 in 1927. The. 
fact that one quarter of the farms on the route-got practically
TABLE III. REQUIREMENTS IN KEEPING A HORSE PER YEAR.
Corn
bu.
Oats
bu.
Hay
tons
Pasture
months
Labor
hours
Percent 
» farm 
feed 
to
horses
Net
expense*
Av.
cost.
per
hour
Av., 1925 to 1927 26.6 35.1 1.1 4.2
1
[ 47.1 10.2 $ 92.38 .126
Av., 1925 21.8 34.7 1.3 4.3 1 49.7 10.7 96.30 .135
1926 30.3 36.8 .9 4.2 1 49.1 9.1 90.17 .120
1927
Selected farms 
in 1927
28.5 33.6 1.0 4.0 | 41.1 11 . 89.83 .122
Farm 7 54.4 19.0 1.1 3.4 ! 69.8 8 108 31 ,081
1 27 11.4 34.0 .8 4.9 35.5 15 45.73 .092
9 6 30.4 50.7 .8- 4.5 36.0 14 105.51 .132
” 18 21.9 25.5 .3 3.9 4L6 13 86.00 .144 1
” 19 29.2 28.5 1.5______
4.2
_______
\ 32.1/ 7 116.63 .173
In computing the expenses the feeds crops were taken at farm values, that is, at 
what they would sell for at elevators; minus cost o f delivery. Man labor rates' were 
computed separately for each farm by adding the wages paid to. hired labor, value of 
board, and value of the labor of the farm operator and members of his family at what 
it would have cost to hire the same work done.. This total labor cost was then divided) 
by the number of hours of labor used on the farm to find the rate per hour.
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TABLE IY. TRACTORS— AMOUNT USED AND FUEL CONSUMPTION
Cost 
per hr.
Hours
used
Gals.
gas
Gals.
kero.
Gals, 
lub. oil
No.
bottoms . 
pulled
Av. 1925-27 .93 303 142 416 47
A v. 1925 .80 358 170 368' 50
1926 1.01 302 103 520 55
1927 1.02 236 151^ 359 36
Selected farms in 1927
Farm 23 1.34 141 305 34 3
22 1.15 286 25 510 62 2
7 1.02 176 340 12 2-3
4 .68 302 16 480 39 2
twice as many hours of work per horse as another quarter is 
striking evidence of the further opportunity on many farms for 
reducing this element of expense.
Tractors
In each of the three years of the study practically half of the 
farms had tractors. Records were obtained on five tractors for 
the entire three years, on five, for two years and on five for one 
year. For the entire group the tractors, were worked an aver­
age of 358 hours in 1925, 302 in 1926 and 236 in 1927, as shown 
in table IV. On the five farms which used tractors thruout the 
three years, an average of 375 hours work was done per tractor 
in 1925, 305 in 1926 and 329 in 1927.
The reduction in the number of hours worked per tractor 
probably reflects better adjustment of the proportionate use of 
horses and tractors. It costs but little more to keep the horses 
when they are working than when they are standing idle. On 
the other hand, there is a large current expense on the tractor 
when it is working that does not occur when it is standing idle. 
As the farmers have come to realize this there has been a tend­
ency to work the horses as much as possible and to use the 
tractor on the crops only in the peak season.
There were various types and makes of tractors in the group 
but all but one were of light types and pulled but two plows. 
The consumption of fuel for the entire group of tractors aver­
aged about two gallons per hour, of which a half gallon was 
gasoline and a gallon and a half was kerosene or distillate. The 
consumption of lubricating oil averaged about one-sixth of a 
gallon per hour of tractor use.
The chief items of expense are shown in table V. The total 
expense averaged $282 per tractor. Of this $82 was for fuel, 
$34 for lubricating oil and grease, $34 for repairs, $84 for de­
preciation and $27 for interest on the investment in the tractor. 
Of course the fuel consumption and the amount of expense for
11
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Fig. 6. Variations in cost per hour of tractor work, and number hours used.
each purpose varied considerably as may be seen from the data 
for individual tractors given at the bottom of tables TV and V. 
The fuel consumtion tends to increase noticeably as the tractors 
become older. Both on the whole group and on the five three- 
year records the consumption of fuel per hour increased by 
about two-thirds of a gallon between 1925 and 1927.
AMOUNT TRACTOR IS USED DETERMINES COST PER HOUR 
There is a close inverse relationship between the number of 
hours a tractor is used and the cost per hour. On the farms 
where the usage was under 300 hours, as a general thing the 
cost per hour was above a dollar. This observation was true in 
12 of the 16 cases where the tractor was used less than 300 
hours. Out of the average total expense of $282, we find that 
$109, or nearly 40 percent was for interest and depreciation.' 
The depreciation was usually taken at about 20 percent of the 
purchase price. The interest remains the same regardless of 
the amount the tractor is used, and the depreciation is only
TABLE V. TRACTORS— EXPENSES
Cost per 
hour Fuel
Lub. oil 
& grease Repairs
Depre­
ciation Interest
Total
expense
Av. 1925-27 .93 81.56 34.01 34.01 83.87 26.93 282.03
Ay. 1925 .80 76.86 36.19 41.36 84.26 29.69 285.59
1926 1.0/1 96.86 ¿0.04 31.71 96.31 25.31 314.85
1927 1.02 70.30 24.64 27.58 69.58 25.37 241.20
Selected farms in 1927
Farm 23 1.34 37.34 25.15 84.39 54.99 202.96
22 1.15 84.85 42.92 65.51 82.28 6.71 328.96
7 1.02 59.51 12.93 49.16 178.71
4 .68 6 i . i l 27.20 19.75 74.17 17.62 207.51
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partly-determined by the amount of use. The same is true of 
a number of the other expenses, such as for shelter. A con­
siderable amount of overhead remained essentially unchanged 
with the amount of work done, and therefore added more to the 
cost per hour when the number of hours was small. The rela­
tionship between the number of hours the tractor is used and 
the cost per hour is shown clearly in table VII.
SIZE OF FARM AFFECTS ECONOMY OF TRACTOR USE
The question is often asked, “ How large must a farm be to 
afford a tractor?”  No simple and definite answer can be made 
to such a question, but an examination of table VI will throw 
considerable light on the problem. It will be seen that there 
is a fairly close relationship between the size of the farm, the 
amount of use made of the tractor and the cost per hour of use.
On the farms of under 120 crop acres, the tractor was used 
an average of 144 hours in the course of the year at an average 
cost of $1.28 per hour. On the farms of 120 to 159 crop acres, 
the tractor was used 287 hours, and the cost per hour averaged 
$1.19. On the farms larger than 160 crop acres, the tractor was 
generally used between 300 and 400 hours, and the cost per 
hour ran around 80 cents.
TABLE VI. VARIATION IN TRACTOR USE WITH SIZE OF FARM
Acres in 
crops
Average 
crop acres No, farms
Av, No. hours 
tractor use
Average cost 
per hour •
40 -  70 • 67 2 148 • $1.24
80 -  119 96 4 144 1.28
1 2 0 -1 5 9  • —-142 - _ ------ 4 0  - -  -287 H 1.19
15 0 -1 9 9 181 s 5 299 .81
20 0 -2 3 9 226 5 390 .83
240-279- -251 1 526 .66 _
Practically all the farms on which the.tractor rates were 
lower than $1.00 were larger than a quarter section. In order 
to keep down the tractor rate, either a large acreage of crops 
was needed or else considerable belt work in addition to the
TABLE V II VARIATION IN HOURS OF TRACTOR USE AND COST PER
HOUR
Honrs tractor 
nse
Number
tractors
Average 
crop acres
Hours" 
tractor use
Average cost 
per hour
Under 100 4 98 67 $1.34 1
100 -  199 3 166' ^ 171 1.14
200 -  299 9 123 238 1.29
300 -  399 5 204 314 1 1 .97 ■
4 0 0 -4 9 9 3 189 420 .46
500 -  599 2 241 551 .62
600 and over 1 158 846 .48
13
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work on crops. It may be said again that these were mostly 
light tractors. Where heavier types were used the rate per 
hour tended to run somewhat higher,
HORSES AND TRACTORS COMPLEMENTARY
The expenses on horses and tractors that have been discussed 
up to this point have averaged about 123/2 cents per hour for 
horse labor and 93 cents per hour for tractors. A tractor dis­
placing a team of five horses, would save an hour’s work by a 
five-horse team at a cost of about 62 cents under the conditions 
on these farms, while the tractor would cost upwards of 90’ 
cents. But such a comparison is misleading. The horses and 
tractors should not be regarded as competing but as comple­
menting each other. If the tractors are wisely used and are on 
farms large enough to provide them á reasonable amount of 
employment, they are capable of achieving considerable econ­
omy.
In the first place it should be remembered that on these farms 
the tractors were used chiefly in the peak seasons, and were, 
worked fewer hours than the horses. Where the tractors were 
worked upwards of 400 hours, the cost’per hour of work became 
comparable to that of a five-horse team. In the second place 
most of the tractors found on these farms had been bought 
prior to 1925. Since then improvements in tractors have made 
them more effective for farm work.
The question of relative economy of a tractor does not turn 
so mueh on the expense per hour of its use as on the number of 
horses that may be dispensed with if the tractor is bought, and 
on the relative expense of keeping these horses or operating the 
tractor. We found that it cost, on an average, about $90 to 
keep a horse for a year, and about $280 to operate a tractor for 
300 hours per year. Thus, on most of these farms a tractor be­
came profitable when it permitted cutting down the number of 
horses by three or more.
At the rates of expense mentioned, it would cost about the 
same amount to keep eight horses or to keep five horses and a 
tractor. But five horses and a tractor are able to do more work 
than eight horses. Therefore, if the farm is large enough to 
need two teams of four or five horses, there is a definite ad­
vantage in the tractor instead of the second team of horses.. .
It will be noticed that a two-man farm, at least in the crop, 
growing season is pre-supposed. On a smaller farm where, a 
single team of five or six horses can do all the necessary work, 
there is no advantage in the tractor. It is not feasible to dis- 
pmse with the horses altogether—except under very unusual 
circumstances—because there is light farm work that tractors of 
the type found on these farms, cannot do so well as the horses.
14
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Examples of this are the ordinary hauling of crops or feeds, 
hauling manure, cutting and hauling hay and cultivating corn. 
Occasionally horses are needed for working in soft, wet ground.
On the other hand, there is considerable heavy work that the 
tractor can perform better than the horses, and a good deal of 
pulley work, such as filling silos, sawing wood and grinding 
feed, that the horses could not do at all. On a farm which at 
some times needs more than one team, there is further advan­
tage in an auxiliary source of power, such as a tractor in addi­
tion to the horses would provide. Even tho the expenses might 
run somewhat higher, it is often profitable to be able to do the 
necessary work on crops just when it is needed rather than 
wait until the team can get around to it. If it is necessary to 
wait the weeds may get too much of a start, the ground to be 
plowed may become too dry, or the field of grain which needs 
cutting may become dead ripe and shatter. On the other hand, 
where the ground is wet and soft the tractor is often at a dis­
advantage as compared to the horses. The relative expenses of 
doing the same amount of work by horses or tractor does not 
tell the entire story.
Table VIII shows that there was considerable difference in 
the organization of the tractor farms and the horse farms of the 
same crop acreage. The farms with tractors had more corn 
than the horse farms of the same size. Since the farms with 
both horses and tractors had a larger power supply, they were 
able to handle a greater acreage of the crops which require the 
most labor and power per acre.
On the other hand, most of the tractor farms had corre­
spondingly less small grain, hay and timothy seed. But the 
number of farms in each group here is too small to permit any 
sweeping conclusions. The greatest difference is noticeable in 
the acres of hay. This is partly because the fewer horses on 
the tractor farms need less hay, and partly because the greater 
amount of corn raised produces a larger amount of stalks which 
are also available for roughage. The presence of a tractor thus 
permits a greater degree of intensification and the production 
of a crop of greater value per acre than where a smaller amount 
of power is available. Also, the use of gasoline or kerosene as 
a source of power, instead of hay, releases part of the hay acre­
age for the production of other crops.
The greater production of crops available for cattle or hog 
feed where there is a tractor permits producing more livestock. 
The farms with tractors aré shown by table VIII to have kept 
about half again as many head of productive livestock as the 
farms with horses only. This is the result of raising a larger 
acreage of corn rather than of keeping fewer ho.rses. Also the
15
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TABLE V il i .  VARIATION IN HORSE PERFORMANCE ON TRACTOR AND 
NON-TRACTOR FARMS
Horse Farms Tractor Farms
Crop acres 40-79 | 80-119 120-159 160-239 | 120-159 160-329
No. farms 5 8 2 3 4 7
Farm organizations:
Total crop acres* 55.2 100.7 144.5 210.5 141.9 203.3
Acres corn 31.9 51.4 45.4 98.0 77.6 114.6
”  small grain 15.6 26.5 47.6 68.4 42.5 48.0
”  hay 3.4 13.0 15.1 27.8 6.5 14.4
”  timothy seed 5.3 4.5 25.2 13.2 17.6 17.0
”  pasture 28.9 55.6 53.5 64.5 68;5 95.9
No. animal units 24.7 49.1 33.7 52.3 53.2 83.5
Horse and tractor use:
No., work horses 4.5 6.4 5.3 8.7 5.6 6.9
Crop acres per horse 12.3 12.3 27.1 24.2 25.3 29.5
Hours per horse year 583 688 1049 979 880 995
Horse cost per acre 6.87 5.87 4.29 5.19 4.00 3.78
Total power cost
per acre 6.87 5.87 4.29 5.19 5.94 4.98
* Total crop acres includes some acreage of minor crops in addition to those listed 
here.
farm organization and the proportion of the crops sold varies 
from farm to farm.
The question may be asked, “ How many additional acres of 
crops will make it necessary to add another horse to the farm?”  
It was found that on the farms without tractors the number of 
horses was increased by one for each 17 acres of corn above the 
average, or at the rate of one more horse for each added 43 
acres of hay, or 22 acres of timothy. On the tractor farms the 
number of horses increased at the rate of one horse for each 45 
added acres of corn.
The difference in thè number of acres that called for an add­
ed horse, as between the tractor and the non-tractor farms, is 
explained partly by the elasticity in the power that can be 
furnished by the tractor. But partly it is to be explained by 
the fact that the medium sized farms with tractors often had 
more power than was really needed. On such farms the crop 
acreage could be increased up to the capacity of this outfit 
without calling for another horse.
A study of the power cost per acre suggested that, on the 
medium farms, the size of the power supply was often more 
closely adjusted to the needs of the farm where it was all fur­
nished by horses. But on the larger farms it seemed more dif­
ficult to keep a large number of horses effectively employed. 
Consequently, on the larg-e farms, a tractor, together with a, 
team of five or six horses seemed the more economical Outfit.
Table T i ll  shows that as the size of the farm increased the 
cost per acre for power declined up to the group of 120-159 
crop acres and then tended to increase on the farms with horses
16
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only. On the farms with tractors, the power costs per acre 
continued to decline with further increases in the size of farm.
The disadvantage of keeping the horses on relatively ex­
pensive feed when not at heavy work, is reflected by a slight 
increase in the power cost where more corn was fed per head.
was found by a comparison of the costs and rations on the 
different farms. On the farms with tractors an increase in the 
number of hours of work done per horse resulted in only a 
small decrease in the cost per horse kept. This may be ex­
plained by the fact that on the tractor farms the horses were 
already rather fully employed. To make even fuller use of 
them necessitated heavier and more expensive feeding. Inci­
dentally, it seems likely that the substitution of some legume 
hay for timothy on these farms would probably have cheapened 
the ration and permitted a more economical use of grain.
Farm Equipment
The profit of the farm business is greatly influenced by the 
effectiveness with which the labor is used. The day to day 
planning and management of the farm labor, of course, has 
much to do with the amount accomplished. But the accom­
plishment also varies because of the amount of power used and 
the size of the equipment thru which it is applied. This is most 
obviously true as regards the crop equipment but, in many 
ways, applies also to the livestock equipment.
CAPACITY OF EQUIPMENT
Table IX shows the number of each of the more common 
pieces of machinery found on the cost route farms. A few 
pieces of equipment commonly found on the larger farms were 
not often encountered on the small jj ones. Larger sized ma­
chines tended to be used on the larger farms. However, the 
number of machines of a given type, differed little between the 
80-acre farms with 50 or 60 acres of crops and the 240 or 280- 
acre farms with the 200 acres in crops. Wagons and corn culti­
vators were the only pieces of equipment that varied in num­
ber in any close relationship with the crop acreage.
The number of pieces of machinery of each type needed on a 
farm of a given size may be inferred fairly weil from the data 
in table X  which shows the number of acres handled with each 
of thAmore common machines. Evidently the small farms are 
at a disadvantage in the use of their equipment. For the most 
part the farms of under 80 crop acres handled only about one- 
half as, large an acreage of crops per machine as the farms of 80 
to 160 acres, and from one-fourth to one-half as much as the 
farms with more than 160 crop acres.
17
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TABLE IX. EQUIPMENT FOUND ON COST ROUTE FARMS
Average number machines_____
Size of farm—-crop acres
Corn Equipment 
Corn planter 
. Cultivator, 1 row 
2 row
” walking 
Corn binder 
: ”  sheller
Small grains 
Drill 
Binder - 
Seeder
Fanning mill
Hay
Mower
Rake
Loader
Rack
Miscellaneous crop 
2 bottom plow 
Walking plow 
Harrow 
Disc
Tractor plow 
Pulverizer
Miscellaneous farm 
Wagon 
Sled
Spreader
Scales
Buggy
40-79 80.119 120-159
1.0 1. 1.2
1.6 1.4 2.4
.2 .4
.4 .8 .4
.2 .6 .8
.8 .5 .6
2 .2 .4
.8 .8 .9
.8 .8 .8
.8 .4
1.0 1.0 1.0
1 1.2 1.2 .8
1 -8 .8 .5.6 .8 .9
1.6 1.0 1.5
1.0 .6 .9
1.2 1.8 1.4
1.0 1.0 1.6
.2 .3 .1
.1 n .1
1.9 2.3 2.9
.8 .8 ‘.8
.9 .8 1.1
.2 .2 .4
1.0
[ 1 1
.6 1.1
160 and up
1.4
2.9
.4
1.7
.7
.7
1.2
1.4
.9
1.6
1.4
1.3
1.9
1.8
.3
.4
4.1
1.2
1.3
TABLE X. ACRES CROPS HANDLED BY DIFFERENT FARM MACHINES
Size of farm— crop acres . 1 40-79 ^ 80.119 120-159 160 and up
Corn equipment
50 61 75Planter 28
Cultivator— 1 row, 17 34 33 36
— 2 row 58 62
Small grains 5311' drill 26 26 24
8' binder 25 27 ■  56 60
Seeder 16 24 43 34
Hay
286' mower ' 1 16 17
Rake 5 10 11 19
Loader 7 17 16 29
Rack 10 17 10 14
Miscellaneous crops 22 46 45 64
2-Bottom plow 22 46 45 64
2-Bottom tractor plow 28 54 66 99
3-Bottom tractor plow „r. 57 141
20' Harrow 48 48 73 63
8' Disc 42 71 89 86
. 9' Disc 53 70 67 91
Tractor disc 73 77 127
Miscellaneous farm machinery
Wagon 1 30 37 45 1  54
Manure spreader, tons 99 T. 160 T. 233 T. 265 T.
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To find the full capacity of the various pieces of equipment, 
it is necessary to look at the acreages handled on the larger 
farms. Thus it is found that a one-row cultivator is needed for 
each 30 or 35 acres of corn, or a two-row for 65 or 70 acres. 
On the small grains a seeder or drill and a binder were used 
for each 50 or 55 acres of grain. A 6 foot mower, a rake and a 
loader were found for each 25 to 30 acres of hay, and a hay 
rack for each 14 or 15 acres.
In the preparation of the seedbed, a two-bottom plow and a 
harrow were used for each 50 to 65 acres plowed, and a disc for 
each 70 to 90. There was a wagon for each 45 or 50 acres of 
crops. Each farm except one had a manure spreader, but few 
farms had two spreaders.
j
SELECTING EQUIPMENT TO CONSERVE LABOR
In purchasing equipment for* a farm it will be desired to se­
lect types and sizes of machinery that are capable of conserving 
labor and horse or tractor power as much as possible without 
involving an excessive investment in the equipment.2 By judi­
cious selection it is often possible to obtain for very little more 
price> machines which can save a great deal of labor. The 
question is frequently raised, for instance, “ What is the saving 
of time by the use of a two-row cultivator as compared to a 
one-row, or of a three-bottom tractor plow as compared to a 
two-bottom one ? ’ ’
It was found that as a general thing an increase in the num­
ber of horses or the amoupt1 of power resulted in the perform­
ance of more work per hour, and therefore, a saving of man 
labor. Unfortunately no large hitches were used on the farms 
studied, the largest teams being of six horses. Therefore it was 
not possible to see how far the efficiency of the; man labor might 
be increased by the use of still larger teams. As far as these 
records went, however, the use of larger teams generally re­
quired more horse labor per acre plowed or covered with other 
operations, and the saving of man labor was partly offset by 
the use of more power. Usually for each size of team on a 
given operation, there was a most effective size of machine. But 
sometimes an increase in the size of machine slowed down the 
team by enough to offset the added machine size.
2 In this bulletin the data from the cost route farms are used in studying the re­
quirements of feed and labor in keeping the horses, the amounts of work done by 
horses and tractors, and the investments in horses, tractors and equipment. In study­
ing the relative efficiency of different types and sizes of machines, material from the 
cost route farms was combined with data on the production in 1927 and 1928 of the 
corn crop on about one hundred additional farms in Mills, Van Bureri, Cedar, Fay­
ette, Pocahontas and Palo Alto counties. These records were kept under the super­
vision of Cleon E. Herriott of the Agricultural Economics Section. The combined 
records give what is believed to be the most extensive information yet obtained by 
careful records on the performance of farm machines under essentially similar condi­
tions.
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TABLE X I. PLOWING TIME REQUIRED PER ACRE
Horses
Width
machine
Acres
covered
Hours per acre
Man Horse Tractor
(inches)
2 14 10 5.00 10.00
3 14 14 4.07 12.07
3 16 237 3.32 9.93
4 24 257 2.32 9.25
4 26 126 2.02 8.10
4 ____ 759 .__2-55___ - 10.47__
►W ~TJ4 162 2.36 11.81,J>___ 28 __ £96 1.93 9.72
6 “  "24 32 1.75~ 10.50
6 28 337 1.83 11.01
r  Tractor “24 182 1.30 1.28
” 26 91 1.22 1.22
’ v 99 - 2 8 ____ 2377 ____ 1-55-
42 m o .99 .99
PLOWING
In table XI is a summary of the performance of varying sized 
teams and machines in plowing. Differences in the type of soil, 
weight and condition of team, personal characteristics of driver 
and the like result in some irregularities in the trends in this 
and following tables. Nevertheless, the results are generally 
consistent, particularly where a large acreage is covered.
It is shown that the amount of horse labor required to plow 
an acre varied little for the different sized teams. The horse 
labor requirements tended to rise slightly as larger teams were 
used. This amounted to about 1 hour in 10 as between the 
smallest and the largest teams found. The man labor require­
ments with a two-horse team amounted to 5 hours per acre. 
With a three-horse team, 3.3 hours were required. With four 
horses it declined to 2.5 hours; with five horses it amounted to 
1.9, and with six to 1.8 hours. The saving in man labor was 
thus slightly less than in proportion to the increase in power 
qsed. With the four-horse team the 24 or 26-inch plow seemed 
the most effective. With five horses the 28-inch plow was most 
economical of time.
The amount of work done per day or per hour with tractors 
was closely proportionate to the power of the tractor. With a 
light tractor and a 28-inch plow it took about 1 ^  hours to 
plow an acre. With a heavier tractor and a 3-bottom, 42-inch 
plow it took just about one hour. The extreme range in per­
formance was between the*two-horse, 14-inch plow, which took 
5 hours per acre, and the 3-bottom tractor plow, which re­
quired one hour.
DISCING
In discing it was found that a three-horse team with a 7-foot
20
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TABLE X II. DISCING, TIME REQUIRED PER ACRE
Hours per acre
Horses
Width
machine
Acres
covered Man Horse Tractor
3
Feet
7 90 .82 2.60
3 8 145 .80 2.53
4 7 1028 .57 2.28....... . . ... 8888 ___58 2.36__
4 a -— .49 1.99
4 10 2091 2.04
5 8 168 .65 3.09
5 9 203 .55 2.70
^5 10 1487 .47 2.29
6 TO 407 .43 2.52 '
Tractor 8 568 .41 .41
9 294 .29 .29
10 1505 .24 .24
12 171 .33 .33
disc could cover an acre in about eight-tenths of an hour. A; 
four-horse team with a 9-foot disc required five-tenths of an 
hour. Five horses with a 10-foot disc took just about the same 
time. Six horses with a 10-foot disc took slightly over four- 
tenths of an hour. The figures shown in table XII suggest that 
time is saved in discing by increasing the size of the machine 
up to the capacity of the team.. The amount of horse labor 
per acre, however, increased somewhat as larger teams were 
used. The four-horse team with a 9-foot disc seemed most 
economical of man and horse labor combined.
With tractors, ag'ain, the performance increased with the size 
of thè machine, so that the 9 or 10-foot disc was most effective.
HARROWING
A wide variation was found in sizes of harrows and of teams 
used in harrowing. Differences in types of harrow, soil, type 
of horses and differences in the drivers cause some irregularity 
in the figures shown in table XIII. But the general conclusion, 
as with discing, is that economy of time calls for the use of as 
wide a harrow as the team can pull with reasonable ease. The 
20-foot harrow was most common, but with either a four or a 
six-horse team thé 24-foot harrow resulted in saving both man 
and horse labor.
ROLLING
Rollers were used on only a small proportion of the farms. 
Tho differences in the weights of the rollers prevents drawing 
any very definite conclusions, the 9 or 10-foot roller with four 
horses seemed clearly more efficient than smaller sizes or small­
er teams. Table XIV shows that a man with two horses and an 
8-foot roller may expect to cover an acre in about eight-tenths1 
of an hour. With three horses and an 8-foot roller, seven-
21
Hopkins: Horses, tractors and farm equipment
Published by Iowa State University Digital Repository, 1928
395
TABLE X III. HARROWING TIME REQUIRED PER ACRE
Horses
Width
machine
Acres
covered
Honrs per acre
Man Horse Tractor
Feet
2 8 147 .47 .95
2 10 482 .28 .65
3 12 178 .44 1.35
— 1440 ------
3 16 484 .35 1.05 1
3 20 116 .26 .78
4 9 136 .32 1.26
4 12 176 .32 1.39
4 15 2319 .30 1.17
4 16 2854 - 11 7
18 ’"SsOiL - :26----- 1.03. £
4 20 i5613— :25 ... .98•""i— l 22 460 .23 Tt8'7....
4 24 463 .16 .66
4 25 125 .18 .74 ......5 16 193 .22 1.09
1 5 20 321 .14 .68.6 r 20 239 .25 1.356 24 241 .20 1.088 32 237 .28 2:23Tractor 15 1 169 . .22 .22, 1
18 92 .28 ...... .28 ' ,
20 615 .17 ...... .1622 90 .21 ...... .21
- ' •
24 86 .-A5 ...... .15 r- •
tenths hour is needed, while four horses and a 10-foot roller re­
quire only five-tenths of an hour. It would seem likely, how­
ever, that a smaller team of three or even two horses would be 
sufficient for the 10-foot roller unless heavily weighted.
PLANTING- CORN
Table XV shows that between seven and eight-tenths of an 
hour are needed per acre in planting corn with the usual two- 
row planter.
In Mills County considerable listing w,as found. ( Listing re­
quired about a half more man labor per acre than planting with 
the ordinary corn planter, and between two and three times as 
much horse labor. However, since listing combined the greater
TABLE XIV. ROLLING, TIME REQUIRED PER ACRE
Horses
Width
machine
Acres
covered
Honrs per acre
Man I Horse 1 Tractor
. 1 Feet , 1 ' 1 -2 7 36 .75 , 1 "1 ,50
2 8 ■ 388 - .82 I 1.60
2 9 75 .40 ,80 |
2 10 77 .55 1 1 10 . | * ^
3 8 178 .74 ■  2.16 | . ^
4 7 150 .61 I 2.47 I  |
■  4 8 290 .59 . | ■  2.34 | -i*r jiMli t
4 9 199 .42 ■ i  1.67
4 10 282 .47 ■ 1  1.77 H I • :
4 12 208 . -.45 | 1.80
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TABLE XV. PLANTING CORN, TIME REQUIRED PER ACRE
Hoiirs per acre
Horses
Width
machine
Acres
covered Man Horse Tractor
Planter: 1.372 2-row 2804 .6a .36Tractor 2-row 197 T§6
Listing: 1.16 3.483 3 '4" 44
4 1-row 305 1.03 4.50
4 2-row 513 1.02 4.08
6 2-row 181 .95 5.51 .53Tractor 1-row 15 .53
Loose ground 
lister: 2.864 3 '4" 230 .72
part of the seedbed preparation with the planting, the total 
labor requirements for listing were about the same or some­
what less than where the land was plowed, disced and then 
planted.
CUTIVATING CORN
The records on the cultivation of corn are comprehensive 
enough to give a fairly good comparison of the performance of 
the one and two-row cultivator, and of the two, three and four- 
horse teams. It is shown in table XVI that with a one-row 
cultivator and two horses about 1.4 hours were required to 
cultivate an acre. With three horses and a two-row cultivator 
the time was cut to eight-tenths of an hour, and the horse labor 
at the same time was reduced by nearly one-fifth. With a two-
t a b l e  xvi. Cu l t i v a t i n g  t i m e  r e q u i r e d  p e r  a c r e
Hours per acre
Width Acres
Horses machine covered Man Horse Tractor
Cultivator:
2 1-row 26556 1.43 2.91
3 2-row 2821 «W .82 1 2.34 J
4 2-row 1697 .59 2.33
Tractor 2-row 458 .74 .74
Surface: ■
2 1-row • 148 1.22 2.44
2-row 176 .68 2.01
Rotary hoe:
2 2-row 1973 .57 1.19
2 3-row 78 .40 . .80
4 3-row 638 .41 1.63
Tractor 6-row 376 .16 .16
Co-Devil:
4 2-row 2379 .69 2.76 ______ _
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row cultivator and four horses the man labor requirement was 
further reduced to six-tenths hour per acre and the horse labor 
requirement remained the same. In other words, the speed of 
the team was closely in proportion to the number of horses 
used. A man on a two-row machine accomplished more than 
twice as much as on a one-row and made more efficient use of 
his horses.
The rotary hoe which was sometimes used on the first culti­
vation worked about twice as fast as the ordinary cultivator. 
The “ go-devil”  used on the listed corn covered about as much 
land per hour as the two-row cultivator.
SEEDING SMALL GRAINS
Table XVII shows that the two-horse team and 11-foot drill 
were the most economical of time in seeding small grains. The 
7-foot drill took slightly more time per acre, and the addition 
of two more horses to the 11-foot drill increased slightly the 
time requirement, probably because of the greater difficulty of 
handling the larger team.
TABLE XVII. PLANTING SMALL GRAIN— TIME REQUIRED PER ACRE
Hours per acre
Horses
Width
machine
Acres
covered Man Horse Tractor
Drill:
2 7' 67 .61 1.42
2 11' 1173 .54 1.19
Endgate seeder:
4 in 174 .62 2.49 to
2 24 % ' (7 ' 
corn rows) 50 .36 .72
2 28' (8 ”  ) 34 .21 .35
2 3 1 ^ '(9  ”  ) 42 .26 .50
The endgate seeder doubled the amount of land covered per 
hour in the seeding operation. But added time is needed in 
this case to cover the seed with the disc.
CUTTING SMALL GRAINS
In cutting small grains it was found that the 8-foot binder 
with four hcrses took about one-fifth less time per acre than 
the 6-foot binder with three horses, but required just about the 
same amount of horse time. A.tractor with an 8-foot binder 
took slightly less time tha^ a four-horse team.
< An effort was made to compare the time requirement in cut-' 
ting oats with that of barley and wheat. But on the relatively 
small acreages included in the records, no marked differences 
were found, altho there seemed to be a likelihood that the re­
quirements were somewhat higher on the oats than on the 
wheat or barley.
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TABLE X V III. CUTTING SMALL GRAIN— TIME REQUIRED PER ACRE
Hours per acre
Horses
Width Acres
machiné covered Man Horse Tractor
Feet
.......3 6 123 1.07 3.191 4 6 148 1.10 '4.â34 8 1241 .86 3.20Tractor 8 232 .60 oCO
* Omitting farms where two men were used in cutting.
STANDARDS OF PERFORMANCE ON OPERATIONS IN  RAISING  
CROPS
The question is often raised, \‘ What is a reasonable or normal 
day’s work on the various operations in raising corn or other 
crops?”  Reasonably definite information on such performance 
is useful both in enabling a farmer to plan the use of his time 
to best advantage and also in checking up on his own efficiency 
by comparison with his neighbors. In table XIX  the average 
performance on the cost route farms, with the more effective 
types and sizes of the common machines and teams* or with 
light tractors, are used as normals.
It should be remembered that the performance shown in table 
X IX  represents the work generally done with the most effective 
sizes of teams and machines found, and the acreages shown 
are, therefore, higher in most cases, and sometimes considerably 
higher, than the performance found on some of the farms with 
the smaller teams and, in some cases, obsolete machines.
Judging by the performance on the farms studied, it would 
seem that a man with a five-horse team and a 28-inch, two- 
bottom plow should be able to cover 4 aérés in an eight-hour 
day. With a four-horse team, a day’s work with an 8-foot disc 
is about 16 acres, and in harrowing with a 20-foot harrow a man 
should be able to cover about 32 acres. The use of a light
TABLE XIX. STANDARD DAY’S WORK ON CROPS
Size
machine
Size • 
of team
Average acres 
per 8-hour day
Av. of most 
efficient cost 
route farmers
With
Horses
With light 
tractor
With
Horses
With
Tractor
i H i acres acres acres acres
Plow ' 28"" 5 horses 4 5 5 6
Disc " 4 f t . Ü 4 ” 16 20 20
Harrow 20' 4 32 40 40
Plant corn 2-row 2 11 13
Cultivate 1-row 2 5.5 6
2-row 4 11
Seeding small grains
Drill 11' 2 13 20
Seeder 28' 2 S 32
Cut small grain 8' 4 10 11 l l 13
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amounts of work by one-fourth on these three operations.
In planting coin 11 acres seemed about the standard for an 
eight-hour day  ^ In cultivating with a one-row cultivator a man 
might be expected to cover 5.5 acres, or 11 acres with four 
horses on a two-row cultivator. In seeding small grains about 
13 aCres seemed a full day’s work with a drill, or 32 acres with 
an endgate seeder. In cutting grain with a four-horse team the 
standard for eight hours was 10 acres.
To many people these performances may seem small. This 
is probably because the standard at which one ordinarily aims 
is likely to be higher than the amount usually done day after 
day. Also it should be noticed that an eight-hour day is used 
here instead of the 10-hour or longer day of many farmers dur­
ing the crop season.
To obtain a standard of the performance of the more efficient 
farmers, an average was taken of the number of acres covered 
per day by the more efficient 25 percent of the cost route farm- 
ers. These figures are given in the last two columns in table 
XIX. They show that the more efficient farmers accomplished 
about one-fourth more per day than the average.
These men, working with the teams and machines mentioned, 
plowed about 5 acres per day, disced 20 acres, harrowed 40 and 
cultivated 6 acres with a one-row cultivator. On some opera­
tions there were not enough data to make the comparison.
INVESTMENT IN  EQUIPMENT
In tables X X  and XXI are shown the variations in the value 
of equipment in the groups of farms of different sizes. These 
are, of course, the present depreciated values of the machines 
named and not the price of purchase. However, these values 
represent more nearly the usual investment in equipment than 
the prices new. Almost every year the ordinary farmer buys 
some piece of machinery to replace one that has worn out. The 
equipment on a given farm is therefore practically never all 
new, but various pieces are in all the various stages of depre­
ciation from newness to complete depreciation.
The total investment in crop equipment shown in table XXI 
averaged $365 on the farms of under 80 crop acres, $596 on the 
farms of 80 to 119, $480 on those of 120 to 159 and $788 on the 
farms of 160 crop acres or more. For equipment used by live­
stock, such as self-feeders, cream separators and incubators, the 
difference in total investment between the small and large 
farms was slight, varying only $77 between the smallest and 
largest size group. On the small farms, averaging 54 crop 
acres, the total investment in equipment averaged $757; on the 
large farms, averaging 202 acres, it was $1,423. Thus the in-
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TABLE XX. AVERAGE INVESTMENT IN CROP EQUIPMENT PER FARM
Size of farm, crop acres
Average crop acres
Corn equipment:
Corn planter 
1-row cultivator.
2 ”  ”
Misc. corn equipment
Small grains:
' Seeder and drill 
Binder 
Fanning mill
Hay:
Mower
Loader
Rake
Racks
Miscellaneous
Misc. crop equipment: 
Plows, 2-bottom 
Disc
Harrows 
Manure spreader 
Miscellaneous
40-79 80-119 120-159
53.9 87.7 ' 140.5
$26 $36 $39
24 38 23
3 16 25
16 122 103
24 17 20
26 81 55
11 6
22 30 26
30 38 11
25 35 20
7 10 9
2 2
36 31 27
23 32 24
19 29 18
52 50 42
31 16 29
160 and up
202.3
$46
75
21
150
16
62
19
38
38
36
12
3
45
58
27
61
81
vestment was doubled by an increase of four times the acreage 
of crops. On the small farms an investment in equipment of 
$14 per acre was required. This declined as the farms became 
larger to only $7 an acre.
Table XXII shows that the equipment found on these farms— 
listed in tables X X  and XXI—would at the present time cost at 
least twice the valuations now put on the equipment. The /
TABLE X XI. SUMMARY OF INVESTMENT IN EQUIPMENT
Sizerof farm, crop acres 40-79 80-119 120-159 160 and up
Cropequipment:
. -Corn
Small grain 
Hay
Misc. crop equipment
$ 70 
50 
84 
161
$212
109
116
159
$190
81
69
140
$291
97
127
273
Total crop equipment 365 596 480 788
Livestock equipment: 
Cattle 
Hogs 
Poultry
Misc. 1. s. equip.
56
11
19
45.
73
40
29
69
35
28
28.
48
39 1 
52 
.7 
73
Total livestock equipment 131 211 . 139 171
Harness and other horse equip. 
Wagons and misc. equip.
Small tools
81
111
69
46
145
66
77
223
97
118
245
101
Total equipment l 757 1064 1016 1423
Crop equipment per acre 
Livestock ' equipment per acre 
Total equipment per acre
6.76
3.94
14.05
6.80 
2.93 
12.13
3.41
1.54
7.23
3.89 
1.43 
7.03 1
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small valuation of the machinery is to be explained partly by 
purchase of some of the equipment when prices were lower, but 
to a greater degree by the fact that much of this machinery is 
far from new. The depreciated valuation of individual ma­
chines, therefore, ranged anywhere from the price when new 
down to almost nothing. The total value of all equipment will 
seldom run much above half the sum of the purchase prices.
The saving in the equipment expense per acre which results 
from the fuller use of the machinery is indicated in table XXIII. 
This shows that the expense declines about $1.60 per acre from 
the 54-acre farms to those with 140 acres of crops. About 
$1.00 of this is accounted for by the difference in interest and 
depreciation. Of the total expense on equipment approximate­
ly 40 percent was usually for depreciation, 20 percent for in­
terest on the investment, 10 percent each for labor and shelter 
and 7 percent for repairs.
TABLE X XII. INVESTMENT NEEDED TO EQUIP A FARM W ITH NEW
MACHINERY
160-acre farm with 
100 acres crops
240-acre farm with 
150 acres crops
Value
per
machine 
found on 
cost route 
farm
No.
machines
Approx.
price
No.
machines
Approx.
price
Corn equipment
Planter 1 $ 75 1 $ 75 $ 35
Cultivator, 1 row, or (2 90) 1 45 .19
” 2 row 1 125 1 125 77
Sheller, hand 1 12 1 12 8
(Corn binder) . (1 200) 82
Smalt grains
Seeder 1 30 1 1 30 16
Drill, 11 ft. (1 200) (1 200) 32
Binder, 8 ft. 1 250 1 250 77
Say
Mower, 6 ft. 1 85 1 85 34
Rake, 11 ft. or 1 , , 50 (1 50) 34
”  , side delivery (1 110) 1 110
Loader 1 115 1 115 Ü
Racks 1 30 2 60 12
Mise. crop equipment
Plow; 2-bottom 1 130 1 130 31
Tractor plow, 2-bottom 1 110 73
Harrow, 20 ft. 1 50 1 50 1 19
Disc. 8 ft. 1 75 1 75 30
Cultipacker 1 .110 1 110 64
Wagons 2 300 3 450 41
Manure spreader 1 160 1 1 1 160 * 54
Total price new $1597 $2022
- 1
Investment in crop equipment and wagons found on cost route:
Depreciated value 40-79 crop acres $ 476 
80-119 ”  ”  741
120-159 ”  ”  703
160 and up 1023
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TABLE X X III. AVERAGE EXPENSES ON EQUIPMENT
Size of farm, crop acres 40-79 80-119 120-159 160 and up
Average crop acres 53.9 87.7 140.5 202.3
Crop equipment
Depreciation $ 60 $ 90 $105 $184
Repairs 9 . 12 26 38
Interest 40 63 64 88
Oil and grease 1 1 2 3
Labor 19 32 40 59
Shelter 35 22 34 66
Miscellaneous 24 25 35 65
Total crop equipment $186 $245 $305 $503
Livestock equipment
Depreciation 25 34 59 69
Repairs 8 3 5 10
Interest. 16 18 20 20
Labor 3 11 6 10
Miscellaneous 4 6 6 12
Total livestock equip. 56 71 100 121
Total equip, expense 242 316 405 624
Equipment expense per crop acre
Crop equipment $ 3.45 $ 2.79 $ 2.17 $ 2.49
Livestock equipment .64 .64 .50 .25
Horse equipment .40 .17 ’ .26 .35
Total equipment $ 4.49 $ 3.60 $ 2.93 $ 3.09
It is interesting to compare the amount spent per year in 
purchasing new equipment, as shown in table XXIV, with the 
total depreciation of equipment on the same farms. During 
the years of the study the outlay for new equipment was found 
to be only half to two-thirds enough to keep the investment up 
to its previous level. Most of the new equipment was either 
for the corn crop or for livestock. The purchases of new corn 
equipment amounted to 10 to 20 percent of the valuation of the 
corn equipment and from 5 to 25 percent on all livestock equip­
ment. This suggests that attention was being turned more 
strongly to the corn and the livestock enterprises between 1925 
and 1927 than to the small grains or hay.
The large farms bought much more new equipment, in pro­
portion to their size than did the small farms, which were plain­
ly permitting their equipment to run down.
TABLE XXIV. EQUIPMENT PURCHASED PER YEAR.
Size of farm, crop acres
r
40-79 | 80-119 j
~ T
120-159 | 160 and up
Corn equipment
1
$ ........ 18.44 I
|
27.66 | 48.51
Small grains ........  1 1.46 | 11.19
Hay equipment ' -i—.C,.. | 9.50 | 2.72. | 17.18
Misc. crop equipment 6.33 17.37 ! 16.54
Misc. farm 9.40 17.44 I 6.26 I 52.21
Livestock 21.24 l 9.92 | 53.73 | 43.59
Total new equipment 36.97 H 55.30 | 109.20 | 189.22
Depreciation on old equip. 85.00 I 124.00 | 164.00 H 253.00
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POWER AND EQUIPMENT NEEDED ON TYPICAL IO W A COUNTY 
FARMS
On the typical Iowa County farm of 160 acres with about 
100 acres in crops it should be possible, if the more effective 
sizes of machines are used, to get along with five horses. On a 
farm of this size a tractor in addition to the horses is generally 
of doubtful economy unless the farmer can use a general pur­
pose, cultivating tractor and displace some of the horses. The 
four or five-horse team is needed for the greater amount of the 
usual crop growing operations. The addition of a tractor even 
to a team of four horses would give the farm a power supply 
equal to eight or nine horses. This is decidedly more than is 
needed and involves an unnecessary expense.
A quarter section in this farming area is essentially a one 
man farm. It would, therefore, be poor economy to maintain 
sources of power sufficient to keep two men employed. Where 
a tractor is kept on a small farm the number of horses will us­
ually be kept down to four, since this is the size of the team 
used on most of the operations except plowing and sometimes 
discing. But reducing the number of horses to four decreases 
the effectiveness of the outfit in plowing and perhaps discing. 
Also there is an advantage in having an extra horse during the 
rest of the year to change about, or in case one horse is in­
capacitated for awhile. On many farms this extra power might 
be furnished by one or two brood mares that could be worked 
when needed.
On farms of somewhat larger size, a tractor generally be­
comes an economy. For a 240-acre farm with about 150 acres 
in crops, five horses and a tractor may be expected to furnish 
sufficient power. This provides an effective team of horses for 
any ordinary farm operation, and an auxiliary source of power 
for use ip the rush season when preparation of the soil for 
crops demands the use of two outfits. The addition of a sixth 
horse may be convenient during the corn cultivating season 
since it permits the operation of two two-row cultivators of the 
three-horse type. If a second two-row cultivator may be pulled 
by a tractor, the number of horses on the 240-acre farm can 
usually be kept down to five.
The data given in table IX show that but few additional 
pieces of machinery were found on the 240-acre farms as com­
pared to the 160-acre ones. In general the increase of the crop 
acreage from 100,to 150 called for a tractor plow and an addi­
tional wagon, for two-row instead of one-row cultivators and 
for increase in the size of other machines rather than in their 
number. The investment was changed much less than in pro­
portion to the acreage. The greater crop acreage was handled
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TABLE XXV. LABOR AND POWER EXPENSES PER FARM
1925 m  11926 1 1927
Labor 
Horses 
Tractor 
Equipment: 
Crop 
Livestock
$1910
738
286
332
154
$1733 $1707 
628 618 
1315 241
' 284 254 
140 ]• 120
Total expense of operation 3420 13100 I * 2940
Average acres crops 127 1 i130 | 134
by keeping the same amount of equipment in more constant use 
rather than by increasing the number of machines.
It must be_ remember that the expenses on equipment and 
power comprise only a part of the total expense of performing 
the necessary work on the crop and livestock enterprises. Table 
X X V  shows the sum of what may be considered the cost of 
work in the crop and livestock production. In each of the three 
years in which records were obtained, the combined expenses 
on equipment and power amounted to only about one-third of 
the total expense of operation; the rest was labor expense.
Each farmer needs to consider these various expenses to­
gether and to plan his work and his equipment in such a way 
that, under his particular conditions, he may expect to get the 
most accomplished at the minimum cost. He cannot focus his 
attention on one of the types of expense at a time to the ex­
clusion of the others. Sometimes it is possible to select pieces 
of equipment which will do equal work just as well and at a 
smaller expense than the old equipment employed. But us­
ually the reduction of the equipment expense involves the use 
of poorer equipment and a corresponding increase in the labor 
and power expense. The use of less power, if a reasonable 
economy in its use is already observed, generally results in the 
use of more labor in doing the same work. The labor is the 
factor which is generally most limited on the ordinary farm. 
Also the labor involves a decidedly greater expense than the 
use of power or of equipment. The power and equipment 
should, therefore, be designed to make this limited supply of 
labor accomplish the most and bring in the greatest return. ~
It has been shown that on each operation the use of as large 
a team as one man can handle effectively, together with a ma- ; 
chine large enough to use this power nearly to its capacity, re­
sults in a maximum of work done per man and in keeping the 
expense per unit down to the lowest figure. A large produc-, 
tion per man is highly important. This can be accomplished 
only by careful planning and a wise selection, both of sources 
of power and of the equipment thru which it is applied.
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